Optical clarity of the lens capsule plays a critical role in the visual recovery of patients after cataract surgery. Intraocular lens implantation creates a large surgical wound in the lens which incudes a wound healing response consisting of lens epithelial cell proliferation, migration, and metaplasia.I The construction of the surgical wound and the properties of the implant biomaterial are major factors which can influence these processes. Various surgical techniques24 and implant designs5-11 aimed at reducing the high (20-50%)11-13 incidence of posterior capsular opacification have met with limited success.
The behaviour of lens epithelial cells in vitro,'148 and in animal models'921 has been studied but their in vivo behaviour in the dynamic environment of the human eye has not been documented. Cellular events on the anterior surface of intraocular lenses can be studied in vivo by specular microscopy and this technique has been used to study the cellular components of the foreign body reaction induced by the implant. [22] [23] [24] In previous reports we have shown that the cellular reaction on the anterior surface of an implant consists of both a foreign body reaction (macrophage response) and a lens epithelial cell reaction. 25 This paper reports on the postoperative behaviour of lens epithelial cells on the anterior surface ofPMMA intraocular lenses implanted with different surgical techniques to assess the natural history, growth patterns, and interaction with postoperative blood-aqueous barrier breakdown.
Material and methods
This study was approved by the hospital ethics committee and all patients gave informed consent. Ninety two eyes of 84 consecutive patients from the day case waiting lists in three groups of 30, 31 , and 31 eyes were enrolled in the study. All eyes had age-related cataracts, normal anterior segments apart from cataract, and had no previous intraocular surgery. Uveitis Figure 1 . These region codes were used to map the topography of lens epithelial cells, anterior capsule-implant touch, and anterior capsular opacification. Cellular density of lens epithelial cells (Fig 2) was graded using the criteria in Table 1 . All cases had their implant surface cellular reaction graded by the same observer at all visits.
Anterior chamber flare and cells were measured using the Kowa FC-1000 laser flare meter preoperatively and on 1 day, 1 week, 1 month, and 3 months postoperatively. All laser flare measurements were performed by the same observer about 30 minutes after pupillary dilatation with 1 drop of tropicamide 1% and phenylepherine 10%. Seven consecutive laser flare readings with background scatter of less than 15% were taken and the five readings left after discarding the highest and lowest value were averaged to obtain the flare and cell measurement processes the tips of which showed interference patterns in some cases (Fig 2) . This proliferation seemed to be restricted to and initiated by the free edge of the anterior capsule coming in contact with the implant optic surface (Fig 3) .
In group 2 and 3 cases, if the whole rim of anterior capsule came in contact with the implant optic, the lens epithelial cells were seen arranged in a ring, around the anterior capsule rim (Fig 4) . Anterior capsule-implant optic contact was seen from 1 week onwards; by 1 month almost all cases showed this contact. Anterior capsular opacification was evident in a small number of cases at 1 week; by 3 months anterior capsular opacification was seen in almost all cases.
TOPOGRAPHY
The topography maps for the three groups are shown in Figure 5 . Lens epithelial cells were almost exclusively seen on the peripheral region of the implant in all study patients. The region of anterior capsule-implant optic contact had a significant correlation with the region occupied by lens epithelial cells in all study groups at 1 week (group 1, p<0-01; group 2, p<0 0000; group 3, p<0-01) and at 1 month in group 2 only (p<0 0032).
DENSITY
The median, 25th, and 75th percentile lens epithelial cell density grades in the three groups are shown in Figure 6 . Lens epithelial cells were seen on the implant surface from 1 week onwards, reaching a peak density at 1 month in all groups. Compared with groups 1 and 3, lens epithelial cell density was significantly higher in group 2 at 1 week (p<0-001) and 3 months (p<0 0000). No significant differences were found between groups 1 and 3. Lens epithelial cell density had a significant positive relation with increasing anterior capsule-implant optic contact at 1 week in all groups (group 1, p<0 03; group 2, p<0 0002; group 3, p<0 02) and at 1 month (p<0-013) and 3 months (p<0 006) in group 2 cases only. A significant negative association with increasing anterior a larger capsulorhexis and a larger optic diameter showed a higher lens epithelial cell density compared with group 3 (smaller capsulorhexis and smaller implant optic) and group 1 (free capsular flaps which rolled over or under themselves). Lens epithelial cells were almost exclusively seen on the peripheral parts of the implant and never covered the whole of the implant surface in a single continuous sheet in any eye. This is contrary to the findings from T culture studies14 17 
